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Abatrac-h 



The present invention concerns phanr.aceutical 
compositions of parathyroid hormone which are stable on 
storage and contain a basic amino acid and optionally a 
physiologically tolerated organic or inorganic acid. 
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Tlie inviantion concerns pharmacautical preparations which 
contain paratnyroid homone or fragments thereof as the 
active substance as well as corresponding phanaac cut ical 
f onas of administration in the fona of lyophilisatM or 
injection solutions. 

Parathyroid honaon© (PTH) is a protein coapcsed of 
eighty-four amino acids which is involved in tha 
rogvilaticn of ths calciusi and phoophata contant of blood 
and tissue, it is known froni the literature (cf. also 
WO 90/10067; WO 91/06564; EP 0 301 484; V;0 93/15100) 
that K-toriiiinal fragsionts of this homona and also 
poptidos with appropriate modifications of the aaino 
acid sequanco havo an analogous biological activity to 
PTH(l-84) . 

Howovcr, dua to o«idntion prccosoea at the froa 
i?.i^r-hionAna groups in tha moloculo, it is difficult to 
ctabiliso PTH in a pharnacautioal foria of 
adjainiatration, Addition of entlo>^ idantn aucn aa 
nothionina or arscorblc acid dooa not load to foras of 
adsiftinistration with an adaquato stability for 
pharEiacoutical purpoaaa. It is known from EP 0 <S19 119 
that a ntabili«ation can bo achievftd by f roisaa-drying a 
coi?^lnation of wugars and sodium chlorlda. f'.owftver, it 
haa bc;5?n shown that thia typa of stabilization favours 
tha fornation of dissors. Kowovar, diMr« ar« problarwtlc 
in pharm-aooutical forms of administration sinoa thr^y can 
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lead to i.mdesired side-ef f eci:s when adninistered to 
patients du« to immunological reactions • In addition 
di^nars can lead to a loss of activity of the protein in 
the form of administration especially when the forms of 
administration are stored over a long tine period and 
not at optimal temperatures. In addition lyophilisation 
is problezaatic when manufacturing appropriately dried 
phanaaceutical forms of administration. 

It waa surprisingly found that stable phanaaceutical 
fortas of adyxinisstration of PTH or fragm^^nts thereof are 
obtained if ona or several basic amino acids, in 
particvilar arginino, lyt^ino or ornithine, are contained 
in tha.form of adniniotration aio pharmaceutical 
auxiliary agents. Aa a rooult it is possible to omit the 
addition of antioxidants or tenaidaa. Moreover, the 
addition of baoic amino acida leads to forms of 
administration which are stable on otoragc over a longer 
poriod of tiso. In particular tho undoairod formation of 
ciggrGgatos cian be r^sduc^id or oubatantially avoided. In 
addition it was found that tha lyophilizdtion can 
inprovad by tho furthar addition of an acidic amino acid 
and/or a n-isutral aiaino acid. Stable acjueous formas of 
ad-iiniiitration are in particular those which contain an 
inorgi^nic or organic acid and have a pH VQlu^a of 4 to 8, 
in particular 6 to 8. 

Par*itiV/rold horr-onc* fragsente that coao into 
consideration within tho ocinao of the invantion ar« in 
particular tho huswin M-tarninnl fraga^inta of tho intact 
protain for 6:{a?npla tha fragiuontis (1-34), (1-33), (1-36) 
(1-37) or (l-3e)« :iowavor, it is alao ocjually poooiblo t 
u{^>ti thoruo fragrsfisnts oC parathyroid hcmcno vhich ar« H- 
ond C-torwlnaily ^liorton'^td «uch no frfigwanta which ar« 
t>hort3nad by on^i or two r,i:jino aoida at tho U-t©rMinu«. I 



CA 02234724 1998-04-14 



- 3 - 

addition appropriate variants or modifications of this 
homon© can be used in which one or several amino acids 
are substituted by other amino acids in the amino acid 
sequence of PTH (1-84). This also applies to the 
corresponding N- and/or C-terminally shortened fragments. 
In pairticular within the sonsa of the invention 
pharmaceutical preparations can be produced which contain 
the parathyroid hormone fragment hPTK 1-37. This -fragment 
is very labile due to its structxire and conformation. 
Therefore the production of pharmaceutical preparations 
containing conventional pharmaceutical auxiliary 
Gxibstcnces often loads to instabilities of the products 
Binca the content of active substance is continuously 
dacroaood by agglomeration or decorLposition of the 
peptide during longer atorage. 

The content of the active substance parathyroid hormone 
or parathyroid hormono fragments in the liquid forma of 
adainictrntion is up to 10 mg/ml, in particular up to 
5 mg/ml or up to 7. rag/ml. Tha content of active substance 
is preferably at least 0.01 mg/nl, 0.04 jag/ml or 
0.1 mg/wl. Tha content of active substance is more 
preferably 0.01 - 5 mg/nl in particular C. 04 - 2 ng/ml. 

lyophilizad forma of administration contain the 
cctivsi substance in amounts that enable corresponding 
infuaion or injsctlon solutions of the active substance 
in th«* Ejaid concontration rangoa to ba obtalnod by adding 
a c«3rt:iin volu:ao of a phyj>iologically tolorated 
rocon»titution fiaoXuticn. The pharmaceutical forv.a of 
fidministrcition within tho eonsQ of the praoant invention 
aro ojoontii^liy frco of tonaidoo end conventional 
lihyaiol.vgically tolerntyd ontiozadanta in particular of 
raarjents containing oulfhyaryl groups »uch ao for example 
ncithloninta or oyatoina or aaoorbic «oid. Moreover thoy 
r-ri3 prcfftsrably OQaonti-Ziily fr^i^j of chlorida iono sinc« 
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chloride ions favour the formation of diners. In 
particular the forms of adainietration according to the 
invention do not otherwise contain any other 
phanaaceutical additives or auxiliary substances such as 
e.g. sugars or physiologically tolerated polymers. The 
fonns of administration within the sense of the invention 
are characterized in particular by baing composed 
essentially only of anino acids and organic or inorganic 
acids but they contain at least one basic amino acid. 

All physiologically tolerated amino acids with at least 
one basic side group coae into consideration as basic 
amino acids within the sense of the present invention. 
Basic side groups are in particular amino groups which 
can bo optionally substituted by other residues such as 
e.g. Ci-Cs alley 1 groups. In particular hiatidine, 
lysine, arginina or ornithine coae preferably into 
consideration as basic amino acids. 

Corraspondingly physiologically tolerated amino acids 
with side groups which do not havo sulfhydryl groups 

(cyotein«, mothionina) coma into conoidaration as 
noutral amino acids such as phenylalanine, glycine or 

isolaucino. 

Tha amino acldo can in principle ba usad in the fcra of 
thoir raceaatsB or thair optically activa foma (D or L 
asaino aoido) . The concentration of tha amino acids in 
the liquid form of adminiotratlen is in tha range up to 
100 »g/al. concentrations o2 up to 80 ag/al, in 
particular up to 60 mg/ml and up to 50 mg/ml or 40 ag/ml 
ara particularly advantagaous . Tha aaino acid 
concontration lo advantagaous ly at leaot l mg/nl, in 
particular at least 3 Eig/isl. 
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Within the sense of the present invention 
pbyaiologically tolerated carboxylic acids, hydroicy- 
carboxylic acids or amino acids as well as salts 
thereof, espscially alJcali salts, come into 
consideration as organic acids. Lactic acid, acetic 
acid, citric acid or aspartic acid are advantageous 
within the sense of the invention. If these acids have a 
chiral centre, the racemates and also the optically 
active derivatives can be used. 

suitable inorganic acids are physiologically tolerated 
acids such as phosphoric acid or sulfuric acid or salts 
thereof which can also be used as a buffer In aqueous 
solution such as sodium dihydrogen phosphate, potassium 
dihydrogen phosphate, dioodiuM hydrogen phosphate, 
BodiuM hydrogen sulfate etc.. The organic or inorganic 
acids can also ba used in combination with one another. 
The amount of acid is selected sucU that the aqueous 
solution has a pH value of 4 - 8, preferably 6 - 8. As a 
rule the concontration of tha acid in the solution is up 
to 100 lag/ml, in particular up to 50 ng/ml or up to 
40 ag/ml. Tho concentration of tha acid is at least 
1 mg/Ml, praterably at least 5 ng/ml or 10 mg/ml. 

PhysJiologically toleratad auxiliary substances that are 
pri-.ferJibly used within the aanmo ot tha present 
invention are. i.. particular tha following combinations 
of addittvajs: a) arglnina and phosphoric. acid (arginina 
phosphata) , b) argininw, phosphoric acid and aapartic 
acid or c) nrcrinina, phosphoric acid, acpartic acid and 
iaoloucinn. 

The> pharTiacauticai forats of adrjinlstration can bo 
provided a=i rr.ady-to-injsot injaction or infusion 
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solutions in appropriate ampoules. Alternatively it is 
al£!o possible to provide appropriate lyophilisates which 
can be converted into the aqueous fom by addition of 
isotonic solvents shortly before administration to 
patients . 

It is expedient to produce the forms of administration 
by producing an aqueous solution of all constituents and 
transferring them into appropriate ampoules or glass 
vials. In the case of lyophilisate production they are 
preferably dried directly in the glass containers into 
which the solution was filled. 

The invention is elucidated in more detail by the 
following examples of application. 



15 mg PTH (1-37)" and 2.5 g L-arginine were dissolved in 
100 ml water for injection purposes and the pH value was 
adjusted to pH 6.5 witli 99 % acetic acid. This solution 
was starilixad by filtration and X ml aliquota of this 
nolution were dispensed into glass vialo undcir nitrogen 
gassing. 

15 rag PTH (1-37) and 5.5 g arginlna were diofsolved in 
ICO nl water for injisction purpoaao and tha pK valuta was 
cdjuotiid to pa 7.4 with 35 % phoophorio acid.. This 
aolution waa staariliscd by filtration and 1 lal aliquoto 
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of tho solution were dispensed into glass vials under 
nitrogan g.ssing. These vial, were lyopbili.ed. sealed 

and criiapod. 



150 «g PTH (1-37) and 5.5 g arginine were dissolved in 
XOO .1 water for infection purposes and the pH value was 
adjusted to pH 7.4 with 85 % phosphoric acid. Tnis 
solution was sterilized by filtration and 1 ml aliguots 
of the solution were dispensed into glass vials under 
nitrogen gasoing. Ti.ese vials were lyophili^d. sealed 
and crimped* 



15 mg PTH (1-37). 3 g L-arginine and 7. g aspartio acid 
were dissolved in 100 »1 water for injection purposes 
end tho PH value wa. adjusted to pH 7.4 witl. 85 % 
phosphoric aciJ. This solution was sterilized by 
filtration and 1 «1 aliquot* of tho solution were 
dii.p=.na^d into glass vials under nitrogan gas«ing. Thcs- 
vials v/orc lynphilized. scaled and criiaped. 



15 ng PTH (1-37). 3.0 g L-arginine and 2.0 g isol^uclne 
v«re disaolvad in lOO nl v;nt«r for injection purpoa.» 
and th« pH valu^ was adjuot.nd to pH 7.4 with 85 % 
phoa^horio cold. Thiu solution was sterilised by 
filtration and 1 ml allquots of the solution vera 
di0p«na«d into glao.. vial= und«r nitrogen ga3»lng. These 
vlala v.-oro lyophilised, t.s.alod and cri«p«d. 
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15 lag PTH (1-37), 3.0 g arginine, 1.0 g aspartic acid 
and 1.0 g isoleucine were dissolved in 100 ml water for 
injection purposes and the pH value was adjusted to pH 
7.4 with 85 % phosphoric acid. This solution was 
sterilized by filtration and 1 ml aliquots of the 
solution were dispensed into glass vials under nitrogen 
gassing. These vials were lyophilized, sealed and 
crimped. 



15 vxg PTH (1-37), 2.0 mg oucrose and 100 mg sodiun 
chloride were dissolved in 100 ml water for injection 
purpoaea. Thio solution was cterilizcd by filtration and 
1 Ell aliquots of the solution were dispcunsed into glass 
vials under nitrogen gassing. These vials were 
lyophilized, aoalod and crimped. 



In this Q:<aTapl«3 the formulation of example 2 was 
prepared with various pH values. The anount of argin 
is varicid oi^ultan^soualy . 







valuo 


B a 


5.C g 


e.o 


s b 


5.0 g 


6.5 


a c 


3.3 g 


3.0 


8 d 


3.2 g 


3.0 



PTH and arcjinir.Q wore ciisaolved In lOO wator for 
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injection purposes and th© pH valua was adjusted to the 
r aspect ivci pH value with 85 k phosphoric acid. Tha 
solutions were sterilized by filtration and 1 ml 
aliquots of the solutions were dispensed into vials 
under nitrogen gassing. These vial3 were lyophilized, 
sealed and criiaped. 

The f onaulationa in example 9 were prepared analogously 
to the formulation of example 2. In formulation 9a) 
10 ng methionine was used. In formulation 9b) 10 mg 
ascorbic acid was added. Both Bolutiono were adjusted to 
a pH value of 7.4. The solutions wore sterilized by 
filtration and 1 ml aliquots of the solution were 
dispcnsod Into vials under nitrogen gassing and these 
vials were lyophilized, scaled and crimped. 

??U^?tm plft 10 

Tha formulation of example 2 wao used in example 10 with 
addition of 10 lag Twe^n 20. In this caeo PTH (1-84) , 
arginina and Twcon 2 0 were dissolved in water for 
injoction purrposes and thts pH value waa adjusted to 
pM 7 ♦4 with 85 ^ phosphoric acid. This solution was 
ntorillzod by filtration and X lal aliquota of the 
solution vera diaponcs^d into vialo und«r nitrogen 
gaaiaing. Thitsio vials v/are lyophilizod, sealed and 
criwpod. 

15 mg PT!i (X-:57) and 3.S g histldine wore diaaolvad in 
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100 ml water for injection purposes and the pH value was 
adjusted to pH 7.4 with 85 % phosphoric acid. This 
solution was sterilixed by filtration and 1 ml aliquots 
of tha solution were dispensed into vials under nitrogen 
gassing. These vials were lyophilized, scaled and 
crimped . 

15 mg PTH (1-84) (manufacturer Slgna Coirporation) and 
5,5 g L-arginine were dissolved in 100 ml water for 
injection purposes and tha pH value was adjusted to 
pH 7,4 with 85 % phosphoric acid- This solution was 
steriliz«3d by filtration and 1 ml aliquots of tha 
solution were dispensed into vials under nitrogen 
gassing. These vials were lyophilized, sealed and 
crimped, 

Hot^f) on the tatolpt: 

The results of the examination of stability after a 
ctoraga pariod of one or throe months at refrigerator 
temperature and at SO'C itr*a oujamarized in Table 1 for 
tho abovQ-mentionod examples of application. 

No diner o were found when dotorminad by tho SDS-PAGE 
mothod in tho forms of administration, according to tha 
invent ion. In oddition it turned out that tha PTH 
content wasi txt, loaat 08 ^ aftar a ntorage pwiod of one 
or thrao monthts at ca. 4**C. Evan at higher temperatures 
(30«C) no esignificant loaa of the PTH content was found. 

In contrast tho fora^i of Rdainistration dascribcd in 
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examples 7, 9 and 10 favour the fonaation of diacirs and 
show a lowar PTH content after a storage period of one 
or three months and can therefore be ranked as less 
suitable pharmaceutical fonas of administration in 
relation to storage stability. In principle it has 
turned out that the addition of chloride ions has a 
negative effect on the storage stability so that 
chlorida-f ree forms preferably come into consideration 
in the fonas of administration according to the 
invention. 
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PCT/EP96/04503 
20.10.97 



Storage-stable pharmaceutical preparation in the 
rora Of a lyophilisate or an injection or inlusion 
solution containing parathyroid hormone or a 
parathyroid hormone fragment as the active 
subatanca, wherein the preparation contains one or 
several basic aalno acids and ia asaentially free 
Of physiologically tolerated antioxidants. 

Pharmaceutical preparation as claimed in claim 1 
additionally containing an organic or inorganic ' 
acid in an amount which is suitable for adjusting 
tho pH value of the injection or infusion solution 
to a range of pH 4 to 8. 

Pharmaceutical preparation as claimed i„ cl.ia 1 or 
2, wharein it additionally contains one or several 
noutral awlno acids. 

PhanaacQutical preparation as claimed in one of the 
clalHfl 1-3, wherein the basic amino aclda are 
hlatldlno, lyoino or arglnln*. 

Pharaacoutical preparation as claiasd in ona of tho 
clalaa 1-4, wherein tho organic acid is selected 
froa tha group of carbo«yXlo acids or amino aoids 
in particular lacUc acid, acetic acid, citric acid 
or nffisjartic acid. 
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Pharmaceutical proparation. as claimed in one of the 
claims 1-4, wherein the inorganic acid is 
phosphoric acid or sulfuric acid. 

Pharmaceutical preparation ao claimed in on© of the 
claims 1-6, whfiroin it contains combinations of 
organic and inorganic acids in particular 
phosphoric acid and aspartic acid or 
physiologically tolerated salts thereof. 

Pharmaceutical preparation as claiaod in one of tho 
claims 3-7, wherein it contains oulfhydryl group- 
froo amino aoids ©specially phenylalanine, glycine 
or Isoloucine as neutral amino acids. 

Pharmaceutical preparation as claimod in one of the 
claims 1 - 8 in the form of a liquid form of 
administrotion for injection or infusion purpoaea, 
wherein tha pH value of the solution is in the 
range of 4 to 0. 

Pharmaceutical preparation as claimed in one of the 
claims 1 - fi in the form of tx lyophilioate for the 
preparation of an infusion or injection solution 
having a pH value of 4 to 8 in particular with a pH 
value of 6 to a, 

Pharmacautloal prsaparatlon aa clalatad in ono of the 
claiao 1-10, whoroin it contains th© active 
oubatanca in a concentration amount of 0, ox to 
10 mg/al proferohly of 0.04 to 3 tKj/ml. 
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Pharaacoutical preparation as claimed in one of the 
clftiaua 1-11, whsrein it contains the basic aaiino 
acid at a concentration or 1 - 100 mg/ml preferably 
of 5 - 60 mg/ml. 

Pharmaceutical preparation aa claimed in one of the 
claiaa i - 12, vhorein it contains the organic or 
inorganic acid at a concentration of i - 50 ag/ml 
preferably of 5 - 40 mg/ml, 

Pharaacckutical preparation as claimed in one of the 
claiars 1-13 essentially coapoeed of amino acido 
and an organic or inorganic acid wherein it 
contains at laaat one basic arai no acid. 

Proce^D for the production of pharmaceutical 
preparationo aa claimed in one of the claims l - 
14, wherein e eolution or euopenaion of the active 
©ubQtancQ la prcducad in a physiologically 
toloratad »olv«nt and one or several basic amino 
ocida and one or eovoral organic or inorganic octda 
are added and evibnec^uantly the solution ia 
procoaaed to roady-to-injact injection of infusion 
oolutiona or the solution is lyophillKsd. 

UsQ of pharsiacautical forma of ndminlatration fto 
claimod in one of the olaima i- 14 for the 
produotion of pharmaoeutiool preparation© for the 
troatmcjnt of dieioaaes of calcium metabolioja in 
particular of o£stj»Qporo$)if3, 



17. 



or a basic amino acid for tha production of 
storage atabla pharmac.utical forma of 
ad»inl3tration containing paratlxyroid homone or a 
parathyroid hormono fragB^nt. wh.rein the fona. of 
adainistration ara eaeantiaXly frae of 
PhysiologicaUy tolerated antlojcidanta . 



